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Z([]\^;_;`badc2eXfg_Xhjilk5_mnfgolfpmq\^;_Xf
rtsquwvp_mbxzynr|{
c}hj~~Vujsgm2_sg_E[_s[_jJwJŁabmqujsq_wjJa`E"~]hwI_Xf
5Xjj
Z([_<hhw hw¡¡mpo¢uw£h¤shw]uj^¥Ji]^V_s'j_]_shmguIsW¦2¡mg[ﬁ[j[§sqoJ~mgujIsqhj~[ 
¨
i]hj¡¡mg_Xf(uI'h;uj^;~ilmq_s} f(uj_uj£mq[_ _XImqsqhjRfqf©i]_Xf(uw£ªsqo«~lmguIjshw~[]n¡^;~_^;_Jmhmguj¬f­
®¯yﬃ°¯±|²b±³O®nynsql¦(hwsq_Ł°ªuIhwmg¡_<±tJmgsquj~«oﬁ²hmq[_sq¡]´hw]µ±ªkl~]hw¬f©uj¬¶Wf'h·]_¦¸fguw£¹mp¦(hwsq_
[]_isqf©mg ¯£ºujs(j_X_shmq¡]i~]sg_Elmqhj¡_shw]uj^»«i^V_sf(ujrzxzf}hj]W¦zujsq¼lfpmhmguj¬f­rzxzf2hw¬
¦zujsq¼lfpmhmq¡uI]fhwsq_.i½m;hwsquji]1^;ull_sq¤f©i]~¬_Xsqfqhjhjs^" squj~]sgul_EfgfgujsfX­WZ([_Xfg_W~squl_Xfqfgujsfn£º_Eh¾
mqisq_5uI^"~]¡_k<[]hjsql¦(hwsq_;^;_X[]hjfg^.fmg[¬hmﬂhj¡^¿mguÀ]sg_Ehjfg_"~V_sg£ºujsq^.hw]_j­9yÁfg¡I½ÂVhwJm ~]hjs©m
uj£tmg[]_ﬂI¡uI]hwfpmhmg_"uw£7mg[_"^;sguI~sgul_Xfqf©uIs}fbujmbhjsq[¡mg_Emqisqhj¡o9«fg¡]¡_mg[squjiI[Ãmg[]_ﬂ]f©mgsqi]¾
mq¡uI¤f©_m5³º_j­ ]­hj[]_XfXÄﬃshw][1~sq_Xl mqujsfhw]1ilÅR_sf¶­®¯yﬃ°¯±|²b±Æ_I_shwj_Ef}mq[_Wi¬_sgmqhj¡Jmpo
Jmgsqulli]_E"mg[_(Jmg_sq]hjfpmhmg_Efuw£¬mg[_2~squl_Efgfgujs«o _k«mg_Xsg¬hwl_I_JmqfX­®¯yﬃ°¯±|²b±´uj^]¡_Ef_l¾
mqsguI~«oÇi]_sgmqhwJmpo¯Jhmq[_sq¡]}£ºsquj^Èmg[]_(hjsq[]½mq_Xmqishw¡ob¡«« f©_zf©mqhwmg_Xfuj£Vh¯^"ull_Xsg"f©i]~¬_Xsqfqhjhjs
^; squj~squl_Efgfgujs|¦2½mq['~¬f©_Xi]luw¾Éshw]luI^»«i^V_s2I__XsqhwmgujÊ­
Ësqf©m"¦z_9f©[u¦Ìmq[]hm"mg[]_[]hjsq¦zhjsg_5¡ul¼¤ol¡_9uIiJmg_s"uw£2mq[_9~squ«_Xfqf©uIshj´V_i¬f©_E¤mgu
Jhmq[_s(~]hjs©m2uw£mg[_i]]_Xs©mhwImpo.Jmgsqulli]_E5«ouj~V_shmg;f©olf©mg_X^Á¡Jmq_sqsgi~mguj]fzmq[_Imq_sq]hw
f©mqhwmg_;uw£7mg[_.~squl_EfgfgujsE­Z_]fbuw£|mg[uIi]fqhw]fbuj£|i~]sg_Elmqhj¡_;¡mqfXhw1¬_;Jhmg[]_sq_XÀ~V_suI~¬_Xs©¾
hwmgWfgo«f©mg_X^ÁImq_sqsgi]~lmguj9Àhj_shwI_j­Z([_ﬃÄ]¦z_ f©[u¦§[u¦§mg[ f2_JmqsguI~Jo5Ihmq[_sq"mg_X[]
¨
i_
Xhw<¬_Wuj^]¡_EŁ¦2¡mg[1~]fg_i]uw¾Ésqhj]luj^Í«i^ﬂ¬_Xsj_]_shmguj<¡M®ny°n±z²b±}­{«]_ﬂmq[_.Imq_sq]hw
f©mqhwmg_uw£n®ny°n±z²b±Î]i]l_Ef mq[uji¬fghj]fﬂuw£}Imq_sq]hw|juIhwmg¡_[]hwsl¦(hwsq_Wfpmhmg_EfÄª®¯yﬃ°¯±|²b±
£º_Eh¾
mqisq_Xf}h.I_sqoW[j[Àfg_Xisg¡mpo5_I_T­2®ny°n±|²b±µhjfgu.sq_Xhj[]_Xf2hwÃi]~sq_X_El_Jmq_Xmg[squji]j[~im}£ºujsnh
fguw£¹mp¦(hwsq_2i~]sg_Elmqhj¡_nsqhj]luj^Ï«i^V_s|j_X_shmqujsEÐÊ^;ujsq_2mg[]hjÀ`XIÑÃ¡mqfÇf7¦2½mq[WuwÅV¾Omq[_¾Òfg[_¡£
¦zujsq¼lfpmhmq¡uI]f|hj]rzxzf­
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shw¬luj^»«i^ﬂ¬_Xs}j_X_shmqujsfÄJuj~V_shmq¡;fgo«f©mg_X^9Äuj~V_shmq¡;fgo«f©mg_X^ÁImq_sqsgi]~lmgujÊ­
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EºPE"GQEº ÕªÐW£ºuIs;hj«o¤uj]fg_sqj_XsﬂuIsﬂ_Xj_ mg[]_'i¬f©_Xs"¡mqfg_¡£pÄtmq[_sq_9f"u
~shjmqXhwÝ¦(ho;mgu._klhImq¡oWuj^;~_mg_ hji]]uI^"~]¡_mg_ fg_
¨
i_¬_uw£j_]_shmg_E5«i^ﬂ¬_XsqfX­
Z([_"hhwhj¡¡mpo5uw£thjÃi~sq_Xl mhw_shw¬luj^=Ji]^V_snI__XsqhwmguIs2ujŁhWuj^;~ilmq_s¯fnuj_ uj£
mq[_W_XJmgshwfqfgi_Xfuj£(sgo«~lmqujjshw~][¡^;~_^;_XImhmq¡uI]f­MRzujmg[Misqsg_XJm[¬hwsl¦zhjsg_"hw]Mfguw£¹mp¦(hwsq_
i]~sq_Xl mhw_sqhj]luj^»«i^ﬂ¬_Xs2j_X_shmqujsf|hhw hw_¯¦2¡mg[9ujÅ¬¾Tmg[_¾Éfg[_X½£rzxzf}hw¬5¦zujsq¼lfpmhmguj¬f
hjsg_
¨
i¡mg_.f©u¦>³ðsg_Ef©~V_Xmgj_o¤`Xw¾q`EjMS]½mÇfUT¡`I`4V7hw¬´`E¾`XjW½mÇfWT LVº¶­WXni_;mqu5mq[_s¡^;¡mg_X
mq[squjiI[~ilmEÄﬃmq[_Xfg_Wj_X_shmqujsfhwsq_.j_X_shw¡o<i]fg_X1£ºujsﬂj_X_shmq¡Ãfg__Ef£ºuIsf©uj£¹mp¦zhjsg_.~¬f©_Xi]luw¾
shw¬luj^»«i^ﬂ¬_Xs}j_X_shmqujsf­
®¯yﬃ°¯±|²b± ³ð®¯y}sl¦zhjsg_°ªuj hmq¡_9±tJmgsquj~«o´²hmq[_sq¡]1hj]·±ªkl~]hj]fg¡uI¬¶ﬁY5 f.hŁ_X¦=fguw£¹mp¦(hwsq_
[]_isqf©mg ¯£ºujs(j_X_shmq¡]i~]sg_Elmqhj¡_shw]uj^»«i^V_sf(ujrzxzf}hj]W¦zujsq¼lfpmhmguj¬f­rzxzf2hw¬
¦zujsq¼lfpmhmq¡uI]fhwsq_.i½m;hwsquji]1^;ull_sq¤f©i]~¬_Xsqfqhjhjs^" squj~]sgul_EfgfgujsfX­WZ([_Xfg_W~squl_Xfqfgujsfn£º_Eh¾
mqisq_5uI^"~]¡_k<[]hjsql¦(hwsq_;^;_X[]hjfg^.fmg[¬hmﬂhj¡^¿mguÀ]sg_Ehjfg_"~V_sg£ºujsq^.hw]_j­9yÁfg¡I½ÂVhwJm ~]hjs©m
uj£tmg[]_ﬂI¡uI]hwfpmhmg_"uw£7mg[_"^;sguI~sgul_Xfqf©uIs}fbujmbhjsq[¡mg_Emqisqhj¡o9«fg¡]¡_mg[squjiI[Ãmg[]_ﬂ]f©mgsqi]¾
mq¡uI¤f©_m5³º_j­ ]­hj[]_XfXÄﬃshw][1~sq_Xl mqujsfhw]1ilÅR_sf¶­®¯yﬃ°¯±|²b±Æ_I_shwj_Ef}mq[_Wi¬_sgmqhj¡Jmpo
Jmgsqulli]_E"mg[_(Jmg_sq]hjfpmhmg_Efuw£¬mg[_2~squl_Efgfgujs«o _k«mg_Xsg¬hwl_I_JmqfX­®¯yﬃ°¯±|²b±´uj^]¡_Ef_l¾
mqsguI~«oÇi]_sgmqhwJmpo¯Jhmq[_sq¡]}£ºsquj^Èmg[]_(hjsq[]½mq_Xmqishw¡ob¡«« f©_zf©mqhwmg_Xfuj£Vh¯^"ull_Xsg"f©i]~¬_Xsqfqhjhjs
^; squj~squl_Efgfgujs|¦2½mq['~¬f©_Xi]luw¾Éshw]luI^»«i^V_s2I__XsqhwmgujÊ­
Ësqf©mXÄ¦z_.~sg_Ef©_XJmmg[_5®¯yﬃ°¯±|² ³ð®¯y}sl¦(hwsq_.°ªuj hmg_W±tJmgsquj~«o1²hwmg[_Xsg«¶¯£ðhw^;¡o1uw£}hwjuj¾
sq¡mg[^.fX­Z([]_Xfg_¯hwjuIsg¡mg[]^;f7¡¬l¡sq_Xmgo;Ihmq[_sb³º~]hjs©mzuw£q¶7mq[_ni¬_sgmqhj¡Jmpo;Imqsgulli¬_XWJo;_kJmq_sq]hw
_Xj_XImf2Ãmg[_ﬂ¡Jmq_sq]hwjuj hmq¡_[]hjsql¦(hwsq_fpmhmq_Xf}uj£ªmg[_~sgul_Xfqf©uIs2£ºsguI^>mq[_^;_X^"uIsgo[_shws[Jo
hj].mq[_shw][W~]sg_Elmguj^"_E[]hw]fg^9­Z([]_b®¯yﬃ°¯±|²Æhj¡Iujsq½mq[^Ìsg_X¡_Xfzuj5mg[_[]hjsq¦zhjsg_n¡ul¼
ol_Wuji]Imq_sE­'Z([]fﬂuji]Imq_s  f i¬f©_E¤hjf hj¤¡]¡sq_Xm~squjV_.mguÃ_kJmqsqhIm³ð~]hwsgm uw£¶mg[]_W_Jmgsquj~«o
£ºsquj^=mg[]_ ¡Jmq_sq]hwjuj hmq¡_[]hjsql¦(hwsq_fpmhmq_XfX­¯¯Àisqsg_XJm}rzxzf¯hj]9¦zujsq¼«f©mqhwmguj]fXÄ«mg[]_ﬂ®ny°n±z²
hj¡Iujsq½mq[^.fj_X_shmq_Xfªfg_j_Xsqhj«mg_X]ftuj£¬mq[uji]fqhw¬fªuw£Ýi]~sg_El mqhj_2sqhj]luj^Î¡mqfXÄI.hj_shwI_jÄ~V_s
_Xj_Xsgo.uI~¬_Xsqhwmg"fgolfpmq_^=¡Jmg_Xsgsqi~lmq¡uIÊ­
Z([_XÊÄJ¦|_}_k«mg_¬;mg[_b®ny°n±|²Èhj¡Iujsq½mq[^.f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